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(54) MOBILE COiVliVIUNICATION NETWORK ADAPTER 



(57) A mobile network adapter Includes a wireless 
port (121) and an appliance port (111). The appliance 
port (111) Is configured to physically connect to a wire- 
less mobile communications device (1 20) such as a cel- 
lular telephone. The wireless mobile communications 
device (120) is configured to communicate with a net- 
work content provider via a base station (130). The ap- 
pliance port (111) is configured to connect with an ap- 



pliance (111) such as a television. The adapter also in- 
cludes an upstream protocol stack configured to gener- 
ate Internet Protocol data. The Internet Protocol data Is 
transmitted to a network content provider via the wire- 
less mobile communications device (120) and the base 
station (130) using an upstream communications path. 
The network content provider, in response to the Inter- 
net Protocol data transmits network content to the ap- 
pliance (111) via a downstream communications path. 
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Description 
Technical Field 

[0001 1 The present invention reiates generally to net- 
worK architectures, and rr.ore particularly to an actep|^« 
for interacting with broadcast networks and the Internet 
using mobile telephone networks. 



Background Art 

[00021 In the field of consumer electronics and access 
devicesformult.-mediacontGnt,threetypes of networks 

dominate.thebroadbandbroadcast networks *ebase- 
band point-to-point internet, and telephone networij^ 
unfortunately, consumer devices designed to access 
contentfromonenetworkgenerallydonotworkwellw.th 

other networks, if at all. . • „ ..--h tn 

[00031 The most common consumer dev.ce used to 
Less content of the broadcast network .s the telev. 
sion. However, televisions do not compute, nor can one 
receive or originatetelephone calls with t^ev,s.ons_ Re^ 
cently, Web television devices (Web TV® ) have been 
introduced to provide access to Internet conten ; Web 
TV devices are designed as special purpose stat.onanr 
devices only goodforhomeuse. WebTV requjresade^^^ 

Icated phone line, a 56Kbps modem, a 150+ MHz proc 
essor, and about 1 0Mb of memory. Web TV has l.m.ted 
functionally primarily related to downloachng Web con- 
tent and e-mail. Nor, does Web TV provide m°b «c 
cess capabilities. That is, it is impractical for a user to 
carry a Web TV to different locations and reconfigure 

the device every time. rio„ice 
[00041 For Intemet access, the most cominon device 
s the personal computers or laptop. Typically, a Web 
browser such as the Netscape NavigatorT") provides a 
graphic user interface (GUI). There are ^ number of 
problems with this type of Intemet access. Specialized 
equipment is required. 

[0005] Compared to other user appliances, such as 
televisions and telephones, computers need a lot o^ at- 
tention andspecial hardware. Computers "eedsoftware 
oaded. The systems needs to be configured. Operating 

systems need frequent updates. Often, 
dates also dictate hardware updates.Thesystemneeds 

to go through a lengthy start-up sequence befo e , is 
usable. Likewise, at the end of a session 1"=^ t"^"";^ 
the power off can make the device unusable. More typ 
ically. a shut-down procedure needs to be executed 
There is no instant ON/OFF. During use, computers fre 
quently "freeze" for unknown reasons. The user needs 
to make arrangement with an ISP. A ^' ^f. 

ISP usually requires some modem, ^^^le. DSL. or dial 
up telephone line. The ISP may not be available at e^ery 
location, in sum. accessing the Intemet. ^^ ^^^^^^^ 
tional computer system requires a reasonably soph.sti 

^06^; IS possible to access some broadcast televi- 



sion programming via the 'nternet but^he quali^. 
speed of delivery is poor. Generally. s are not c 

3 dries a pnnter a monitor, a mouse, a cable modern^ 
?'d speakers mobility is problematic. In the case where 
Te eq^ipr^ent is portable, the quality of the video and 

^ST^^"^^^^ -ular telephones 
,0 ceSones) and pe.ona. digital -sistan^^^^^^^^ 
provkled with intemet access capabil ties. These dev 

^rer?^y=be-^^^^^^ 

^^^^^^ 

^^trJioe' conceptTcSIg up on a couch with 
T PDA to waS; a newly released movie or listen to a 
20 CD does not seem compelling. become 
raOOSI internet telephone seivices have a so become 
Sble but again the quality of the services suffej 

of tw°-*^y ^t^^f^^thrJfs"! need to provide a mobile 
flexible with built-in security constraints. 



Pf^>.i«eiirft Of Invention 

50 a downstream communications path, 
ni Kif nrrr-T"-" Drawings 
[0011] 
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Figure 1 is a block diagram of a mobile network ar- 
chKure according to the present invention. 
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Figure 2 is a block diagram of upstream protocol 
stacks used by the architecture of Figure 1; 

Figure 3 are perspective views of docking ports 
used by the Invention; 

Figure 4 is a diagrammatte of an alternative embod- 
iment of a docking port; 

Figure 5 is a block diagram of pin assignments used 
by the docking ports of Figures 3 and 4; 

Figure 6 Is a block diagram of dow^nstream protocol 
stacks used by the architecture of Figure 1; 

Figure 7 is a block diagram of upstream and down 
stream paths over a mobile communications net- 
work; 

Figure 8 is a block diagram of protocol stacks of the 
arrangement of Figure 7; and 

Figure 9 is a block diagram of a preferred embodi- 
ment of a user appliance in the networks of Figure 1 . 

Best Mode for Carrving Ou * the Invention 

EXAMPLE 1 

Network Architecture Overview 



[001 2] Figure 1 shows a network architecture 1 00 ac- 
cording to our invention. At a minimum, our arrangement 

100 includes a user appliance 1 1 0, and a wireless mo- 
bile communication device 120 physically coupled to 
each other via an appliance port ( A-Port) 1 1 1 and a wire- 
less port (W-Port) 121 via a physical link 103. 
[00131 This combination can be used to access 
broadcast network content and Internet content using a 
mobile communications network, as described in great- 
er detail below. As an advantage, the architecture ac- 
cording to our invention is complete mobile. A user can 
simply connect a cellphone to the appliance, e.g.. a tel- 
evision, and operation can proceed without the user 
having to run complicated start-up. log-in, or configura- 
tion procedures. Security is guaranteed, when the user 
removes the phonefromtheTV. operation is temiinated 
although the appliance can still be used in its traditional 
stand-alone mode. Access to network content can be 
any place where broadcast televisions signals are re- 
ceived, andcellularphonesare enabled, whk:h includes 
most locations in developed nations. 
[0014] In a preferred embodiment, the consumer ap- 
pliance 110 is a television adapted as described herein. 
Alternatively, the appliance can be a radio, a CD player, 
or a household appliance such as refrigerator, stove, 
washing machine, video camera, or a mobile appliance 
such as might be installed in an automobile, truck, or 



boat, for example a navigation system, a J'^^'f 
Here, of course, a mobile operation is an essential re 

?ot-r5T The appliance 100 can be controlled with a re- 
3 mo te Lntrol device 170. The "remote" controls the ap^ 
Lnce via communications path 113, e.g., an infrared 
o RF channel. The remote can use legacy commands 
Lh as volume and channel select, and IP command 
to enable Internet access, e.g., Back. Forward. Reload, 
10 Home, , Search, Security, Shop, character input, 

T^^later commands are usually sufficient to operate 
any standard Internet browser, and to receive and gen- 
erate IP content, data, or control infomnation. 
[0016] The wireless device I20commun.cates w.tt, a 
,5 SSe station 130 using standard commun.cat.on 
sSemes (WD-BS) 131 , for example, schemes such as 
Sie Divilion Mulliple Access (TDMA)^ Frequency Di- 
V sion Multiple Access (FDMA). Code Div.s.on Mult.p e 
Access (CDMA), Orthogonal ^^-^-^^''Zc^^^^^ 
20 Diexing (OFDM). Multi Camer CDMA (MC-CDMA) 
AMPS CDPD, PCS, W-CDMA, and the like. Typically. 
The wireless devtee 120 is a cellular telephone. 
[00171 The base station 130 communicates w.th an 
Eet service Prov.der(lSP)140via.aye^ 

25 Internet Protocol (IP) 141 , e.g., IETF RFC791 . The 
cancommunicatewithabroadcastconteritservicehead 

end TsTalso via the IP protocol 141. Intemet traffic is 
communfcated via routers and wide area nem^rks^ 
Sese are well known. The head end provides television 
30 S?adc2t Signals 160 using terrestrial, cable, digrtal 
subscriber line (DSL), or satellite broadcasting tech- 

moi81 '^t Should be noted that with the rapidly chang^ 

temrise Thus, hereinafter when we refer to a networt< 
coS provider, it should be understood that the con 
40 tent can originate via an ISP a telephone network oper- 
ator, or a traditional broadcaster. 
[0019] our architecture 100 also P'O^^^^^^^'^'H 
itreampath 101 from the wireless device 120 to the SP 

Son using the In.emM Protocol. "f^^'^Tp^. 
responsive to the control information. 
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Network Operation Overview 

roo201 During operation, the user establishes a bi-di- 
ectio al comm'u^cation path with a P-fe-«; 
service Provider. In other words, the user simply makes 
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ered via the aPP"f"'=^ . normally connected to re- 

.ntendedfor any other ^^^^^ ^ telephor,e 

tinatjon adaress, i.e., an 

Im?' Atter the cellphone has established contact 
^^^L ISP the ISP can request conf.gurat.on data.The 

accounting purposes. At this pomi, in« 
accessing network content. 



firQt aoDlication to be launched after a 

WAP-Browser. The respecuv« 

« \AfAP <^ervers executing at the ibK w^r 

S5 sn™"""'"'"" "Seolure 100 does not teQulre any 
?44, e.g., the Apache public domain HTTP daemon. 



TCPAJDP Layer 



35 



Protocol Stack Cellular Upstream 

(browser) layer 114. a T^^P'^j^hl A Port 111 The mo- 
transceiver layer 122, ana 

The ISP and the '"t^-^VP^jH^nrdard. The ISP 
wide area networks 143. These are s ^ 

140 includes comP^men^^^^^ 

cal area network (LAN) layer w decision 

rrtU^rmatbasedona^^^^^^^^ 

me high ;peed broadband downstream path. 
Application Layer 

r00251 The application layer 114 of the appliance can 
Se IbrowTer 114. e.g., Netscape Navigator. The 



^ -rr-o/i inp (aver 115 is defined in the IETF 

TCP or UDP data can be sent either via the w 

or Via the broadband downstrc - >" 
the broadband downstream case. UDF 

45 cipal service Stream e.g.. the Mf-tuii 
IP Layers 
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LAN 

100301 in the ISP and head end. the physical layers 
147 are connected via a LAN. 
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Docking Ports Physical Layer 

r0031l Figure 3 shows the physical arrangement of 
Kcking ports 111 and 121 . In one embodiment^ the 
appLce 110 incudes a receptacle nto wh.ch the 
bouomof the wireless device 120 can be .nserted Com 
prementary sets of pins, described in greater deta.l be- 
low, complete the link 103. 



Docking Cradle and Network Adapter 

[00321 Figure 4 shows an alternative embodiment in- 
cluding a docking cradle 400 with a receptacle 411 ^^r 
rSg the bottom of the wireless device. The cradle 
rreVppedwithapowerconnector401 an^^^^^^^^^^ 
nal connector 402 using for example a male RJ^^ con 
nector403for connecting with the appliance. The dock 
inTcradle 400 can also Include appropriate .nd.cator 
iahts 412 Of course, in this embodiment, the remote 
';fo communicates 131 directly with the cradle, and not 

SoaT As"an advantage of this arrangement, the 
Sq cradle 400 is the means that can adapt any pnor 
art 3a ceto our invention, and only the cradle needs 
ocTnCtothefom.factorofthewirelessmo..te^^^^^^ 
munications device. In otherwords. the cradle is a net 
woradapter." That is. the docking cradle can mclude 
rellareandsoftwarecomponentsoftheapp.^^ 
orotocol layers as shown in Figures 2,6, 8, and 9. 
?OT341 in this embodiment the appliance can be any 
S appliance, and the connection to the apphance 
XL cradle can be any standard composite videc, 
S vTdeo and audio connector 403. In other words with 
This arrangement, the mobile user only needs to trans- 
pTrtrcTdleandacellphonetoenablethenetworkmg 

according to our invention. Hereinafter, when we refer 
mJhe appliance, we mean both a standalone apphance 
as n Figure 3, and a prior art appliance adapted wrth 
the ernbodiments as shown and described herein. 

Docking Port Signal Pins 

[00351 Figure 5 shows one possible an-angement for 
Se piis (1-1) Of the appliance and wi- - ^-^^^^ 
pins 1-9 include the appliance pins 501-509 and com 
plementaiy pins 511-51 9 of the mobile d-'-^^^^^^^. 
earn/ receive data signals and transmit data signals em 
uS5oTexample,aRS-232serialprotocol.Seria.^^^^ 
Sro is implemented using pins 3-4.The A-port puts a 

voltage on pin 3 to 'n^'-^Vn^'er tK-pon 
ready to receive data. In the same manner the W port 
pu^s a positive voltage on pin 4 called to indicate to the 
wireless device is ready to receive data. 
loze] When the wireless device ,s unable to estab- 
ish iniemet connectivity, an alam. c°nciition w^ be^^^^^^^ 
nered on pin 5. Under normal operation the wireless de 
S puts a positive voltage in pin 5. A zero voltage on 
pin 5 indicates an alami condition. 



r00371 Pin 7 is used for power to the wireless device 
o recharge its batte-v- P'" 8 is used for both signal 
around and power ground. Pin 9 is used when an exten- 
s on to L antenna of the wireless device is required^ 
. Snde7some circumstances, such as physical location 
l^sfde a building, or particular orientation of the appi. 
ance the wireless device's own antenna might not be 
TbJio rieive a strong enough signal. >nstead of tr,.^^^^ 
to change the orientation of the appliance rtself, an an 
.0 enna eLnsion can be wired to a te-inal connecU,Mn 
th^ aoniiance e g., the back of the television. This ter 

on*o*m.r,l. Iho 103 car USB or IEEE 13M 
protocols. 

" Protocol Stack Broadband Downstream 



rO0381 Figure 6 illustrates layers of the downstream 
path 02 After the ISP 140 receives the re^ue^s via 
20 ce lular upstream, e.g. , an URL from the aPP ^"-^^^^^^^ 
it fulfills the request by collecting Web content corre 
po^ng^o^h;URL, and sending the con^nt^^^^^^^^^^^^ 

oHance via broadband downstream 102. ^^^^Y 
ITcationstothe.Ppacketheadersaremadetosend 

25 data via the downstream broadband path 102. 

S only those layers that are significantly different 

?nm the ^vers of Figure 2 are described. Layer 601 is 
from tne iay®'5 oi riyuiw ^ i« lon/ipr 13818 

the MPEG Private Section as "J^i" '^S^'^^J^^p^' 
K/iD(=r o Parti Layer 602 is the MPEG TS (iranspou 
30 streamt as dinned in ISO/IEC 13818 MPEG-2 Parti . 
LlyeTeO^ is the ATSC VSB (Vestigial Sideband) ^ de- 
S in ATSC A/53, ATSC Digital Television standard 
Laver 604 in case of a cable implementation 605 is Ca 
brJoAMtouadrature Amplitude Modulation) as defined 
35 ir^th;OpenCablespecificationbyCableTelevisK,nLa^^ 
orltor?es Inc. IS-N-INT01-991021 OCI-N Cable Net- 
work Interface Specification. 



40 



Cellular Upstream - Cellular Downstream 



[00401 Figure 7 shows an arrangement 700 where the 
St se'ice and delivery network 161 is unable o 

r.Ts?;r:rst\ir^^^^^^^ 

Tent. fTuS sThows the protocol 800 for the arrange- 
ment of Figure 7. 

50 Television Appliance 

ra04n Figure 9 shows an arrangement 900 where the 
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ics compositor/format converter) 940 and d-P^aV ^41^ 
0042] The tuner 910 receives an analog « 9na 
Zxrl antenna 901 or a cable, "ot show- Th- "J^^^^ 
selects by a filtering mechanism a single ^TSij^ an y 
Sal coUon^ng 

log AA/ circuit decodes the NTSC baseoan y 
ingfrom the NTSC tuner. The de-o^ulated NTSC s.gn 
is a composite signal defined m SMPTB 
standard comprising an audio -°'^P°"^;^X^^^^^^^ 
no, Pro-logic) 902, and a video components 903, g 
NTSC video. VBI data. , 

100431 The audio P;°;3^^^ 
902foroutputonthespeaker931^Tl^ev.d 

processes the video signal for the ^^^P^^^J^ ^^r 
terface to the display is implementation dependent, 
example, it can be YPbPr or RGB, 

CPU and Applications 

(0044, The appliance IIO^so includes J -tra^ 
processing unit ^"^^ " 3',^SJ,te R5000 class 

r^jcTn^er^^^ 

The CPU also includes^ea^^^^ 
(RTOS) software^ ^f.^^T^^fa download controller. 

(EPG) software, on-screen display (piAJ), 

networking modules. ns-232 to support 

[00451 serial driver software, e.g.. RS ^^^'1° J'^p^ 
LprotocolontheA-PortandW-portresides-ntheCPU 

and' he associated application -on^^^^^^l^^^ 
troller (i.e. the chip controlling the CPU) typically JP 
ports two RS-232-C ports. Connectors m the A Port 
wired to terminals in the CPU controller. 



SD and HDTV MPEG decoder 



[0048] A SD and HDTV MPEG ^^^f^' f ^^^^^ 
duce up to 5.1 independent channels, e.g. Dolby AC-3. 



I/F Module (1394) 



ATSC Tuner/Demodulator 



[00461 Depending on a user selection. ^^^^^""J^: 

tract a bit stream m the MPEG TS fomnai- 
me tuner or a Digital Cable tuner or both^ can ^ 
bedded in the appliance instead of, <>•■ ^p^Q 
ATSC tuner/demodulator, providing a ternative MPt 
TS sources to the MPEG TS demultiplexer 970. 

MPEG TS Demux 

[00471 A MPEG demultiplexer 970 '^^^j;;^^^^^^^ 
SpEGTSsignaltoproduceaprogramst^amsc^^^^^^^^^^^ 

Streams. 



"IdJ, wort d,la in digital (ormau, such as MPEG 
J5 for digital TV content. 

Graphics Compositor / Format Conversion 

cations are picture-in-picture (y\n. 

the CP". ''^^ '"""li^iTn tb. docking cradte 400 of 
» ?r;r4t.Sorri.eus.,toadap,pr»,«.aP- 

pliances to our network architecture. 

ln^»etrifli AppllcabtUty 
\ 35 Features and Advantages 

prior art networks. Any j ^.^^^.^^ 
40 ance, once equipped j^^^ .^ternet device 
Shown in Figure 8 can t,e turned nto an In 
When the wireless mobile dev.cej^30 ,s pi gg ^^^^^ 

appliance. Using the P^^^^^^^.' ^'^^^''^.^^^^ unit. 

Wireless 7*^^,^^^^^ provides the 

45 That is, the jJ^^j'^^Cali^^^ 

user with stereo and full screen nig m / devices. 

. ^™«irr=sHSsn^-t 

Thus, if the user is mobile, ^^'^^f ^^ggrvvin be familiar, 
.ei.thegraphicin^eriacesee^^^^^ 

Services such as e man, tailored inter- 
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rO0541 Our architecture uses the two common user 
Es the televisior.. and the cellphone. If the app - 
ance is a t^evision, Internet access is gained by s,mp y 
Diuqqrng he cellular phone into the docking port. As an 
addiS feature, the physical connection at the dock _ 
fng ports can allow the wireless device to be recharged 
while in use. This is not possible with other solut.on 
11 as specified in the BlueTooth standard. Moreover^ 
Ihrn seoarated the appliance and wireless device can 
::::::::^ter^^e independently with their traditional 
functionalities. 

Other Application 

100551 Other applications that can use our invention 
nclude low cost video phone and web access, and re- 
rumctn7elsforNTSC/ATSC Signal.^ 
provides personal sen/ices at home, in hotels, .n cars, 
or any other locality used by a mobile user^ 
?M561 Although the invention has been descnbed by 
S of examples of preferred embodiments^ :t >s to be 
understood that various other adaptations and modif. 
cations may be made within the spirit and scope of the 
invention therefore, rt is the object of the appended 
to cover all such variations and modifications as 
come wrthin the true spirit and scope of the invention. 



Claims 
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A mobile network adapter, comprising: 

a wireless port (121) configured to physically 
connect to a wireless mobile communications 
device (120), the wireless mobile communica- 
tions device (120) configured to communicate 
with a network content provider via a base sta- 

arapplSnce port (111) configured to connect 
with an appliance (111); and 
an upstream protocol stack configured to gen- 
erate internet Protocol data, the Internet Proto- 
col data to be transmitted to a network content 
provider via the wireless mobile communica- 
tions device (120) and the base station (130) 
using an upstream communications path and 
the network content provider, in response to the 
Intemet Protocol data to broadcast network 
content to the appliance (111) via a down- 
stream communications path. 

I. The mobile network adapter of claim 1 further com- 
prising: 

a remote control device (170) to communicate 
with the upstream protocol stack, the remote 
control device to transmit Intemet Protocol 
commands to the upstream protocol stack, and 



35 



40 



45 



50 



the upstream protocol stack to generate the In- 
ternet Protocol data in response to the Intemet 
Protocol commands. 

The mobile network adapter wherein the appHance 
(1 1 1) is a television and the upstream protocol stack 
Includes a browser, and the network content m- 
cludes Web pages with images and text to be d.s 
played on the appliance (111). 

The mobile network adapter of claim 3 wherein the 
upstream protocol stack further comprises: 

an application layer for executing the browser; 

aTCP/UDP layer; 

Internet Protocol layers; and 

a physical layer. 

The mobile network adapter of claim 3 wherein the 
• web browser provides a user interface conf jured 
according to user preferences associated with the 
wireless mobile communications device (120). 

; The mobile network adapter of claim 1 wherein the 
appliance port (111) and the w^e'ess Port 021) n- 
cKie pins for carrying receive data, transrr^^ date, 
an appliance ready signal, a v^reless -^0^'^^^°^ 
munications device (120) ready signal, an -n 
signal , a power signal, a ground signal, ar 
tenna signal. 

7. The mobile network adapter of claim 1 further com- 
prising: 

a central processing unit and memoiy for exe- 
cuting software programs; 
a digital video circuit; 
an ATSC tuner/demodulator; 
a MPEG demultiplexer; and 
an MPEG decoder produces a digital video sig- 
nal for the digital video circuit, and where the 
dfgita. Video circuit, the ATSC tuner/derno^^^^^ 
tor the MPEG demultiplexer, and the MPEG 
decoder are controlled by the central process- 
ing unit. 
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